


U | | - caswelf £V

K |
% § W= ES ENVIRONMENTAL PROTECTION AGENCY 0059 3 4
% _ ~ WASHINGTON, D.C. 2046 ' | .
© OOV, o
; JN 12 1987

. OFFICE OF
. PESTICIDES AND TOXIC SUBSTANCES
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THROIJéI-I: M. vanGemert, Ph D. ' M b/f/'f7
E

‘'Head, Section III/I‘ox1cology Bran (TS-769)
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ACTION REQUESTED:

A. Review l-year feedlng study in dogs amd teratoge'uc1ty study in rabblts
w1th thiodicarb technical material. _

B. Umon Carblde Agrlcultural Products Compary, Inc. proposes that the followmg
tolerances be established for the cambined residues of thicdicarb (LARVIN®) and
1ts toxic metabolite, methcmyl, in or on:

. Raw Agrlcultural Ccmmodlty B Proposed Tolerance, ppm

Almords, nutmeat
Almonds, hulls
Broccoli
Cabbage
Cauliflower ' :

Lettuce, head ) 2

-
e o ®

L O0O0O0O0O0O

RESPONSE :

A. New Data (See attached DER's, Apperdix I)

1. Hamada, N.N. "One-Year Feeding Study in Dogs.” .Study No. 2100-126;
Hazelton Laboratories America, Inc., Vienna, VA, for The Institute
of Envirormental Toxicology, Tokyo, Japan; -submitted by Union Carbide
Agricultural Products Co., Inc., Research Triangle Park, NC, dated
April 16, 1986. EPA Accession No. 263018.
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Dogs were given diet containing thicdicarb at levels calaulated
to be equivalent to mean doses of 0, 4.4, 12.8 ard 38.3 mg/kg/day in
males and 0, 4.5, 13.8 ard 39.5 mg/kg/day in females. At the highest
dose, thiodicarb caused slight reduction in mean total erythrocyte
counts, hemoglobin and hematocrit levels and inhibition of plasma, RBC
and brain cholinesterase activity. Reduced RBC cholinesterase act1v1ty
was also faund to be a potentially adverse treatment-related effect in
mid-dose females. Relative (organ body) weights of spleen ard liver
were significantly increased in the high dose female group, althaugh no
‘correlative histopathologic alterations were reported. 'Thus, the NOEL
based on cholinesterase inhibition is approximately 4.5 mg/kg/day, while
the NOEL for other effects is 12.8 ng/kg/day. The study is classified
Core—Mlnum.nn ' - e

2. Rodwell, D.E. "A Teratology Study in Rabbits with Thiodicarb"; Project .
: No. WIL~95002 by Wil Research Laboratories, Inc., Ashland, OH, for Union
_Carbide Agricultural Products Comparny, Inc.,:Research Trlangle Park, NC,
dated May ‘16, 1986. Accession No. 263019.

A This study provides limited evidence for establishing a NOEL for
maternal toxicity at 20 mg/kg/day, based on minimal reduction in body
weight gain and food consumption at the highest dose tested (40 mg/kg/day)
during the first week of treatment. Data fram rangefinding studies should
be submitted  to support the LOEL for maternal toxicity. The NOEL for
developmental toxicity is at least 40 mg/kg/day; the LOEL could not be
established. This study is classified Core-Supplementary and may be up—
graded following submission and evaluation of rangefinding studies.

'B. EIGHT-POINT. SUMMARY

1. A Summary of Selected Toxicology' Data Considered in Setting the Tolerance

Teratology - Rat - Teratogenic NOEL> 100 mg/kg/day (HDT) .
B : ‘ Fetotoxic NOEL = 3 mg/kg/day
Maternal NOEL < 0.5 mg/kg/day

Teratology - Mouse : Teratogenlc NOEL > 200 mg/kg/day (HDT)
: C . Fetotoxic NOEL > 200 mg/kg/day
 Maternal NOEL = 100 mg/kg
2-Year Feeding/Onco - Rat Systemic NOEL = 3 mg/kg/day
. ChE NCEL > 10 mg/kg/day (HDT)
Oncogenic NOEL > 10 mg/kg/day

1-Year Feeding = Dog . Systemic NOEL = 12.8 mg/kg/day
(new data) . ChE NOEL = 4,5 mg/kg/day

2-Year Feeding/Onco ~ Mouse .= Systemic NOEL = 3 mg/kg/day - -
: Onco NOEL > 10 mg/kg/day (HDT)

3-Gen. Repro - Rat NOEL = 10 mg/kg/day (HDT)



" 5.

6.

7.‘

005934

Summary of Toxicological Data Considered Desirable But Currently Lacking

The registrant is advised to submit data necessary for upgrading rabbit
teratology study (Core—Supplementary).

Action Being Taken to Obtain the Lacking Information

‘The registrant is being informed through the Registration Division.

' Summary of Other Tolerances Granted

Food Name =~ * Tolerance (ppm)

Cottonseed oil 0
" Cottonseed meal - . 0.
Soybeans ) ~ 0.
Sweet corn 2.

Summary of TMRC in Relation to ADI

Please refer to the at:tach‘ed ‘camputer printout (Apperdix II).
The existing TMRC (0. 0005 mg/kg/day) is equivalent to 1.8% of the

PADI. The new tolerances will occupy 4.5% of the PADI, and the new TMRC
(0.0019 ng/kg/day) will be 6.3% of the PADI.

Acceptable Daiiy Intake Data

‘The PADI 1s based on the 2-year feedlng study in rats.

NOEL (Mday) - UF PADI (mg/kg/day) PMPI (m/daY)r 60 g_
3 100 0.03 L8

There are at this writing no pending regulatory actions against the i:egi‘st:ration
of this pesticide.

There are currently no other relevant considerations in the setting of these

- tolerances.
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APPENDIX I,

DATA EVALUATION -RECORDS -



"Reviewed by: Alan C. Katz W ‘
Section 3, Tox. Branch (TS-769C) 6-/-87 ~ 005934

Secondary reviewer: Marcia vanGemert, Ph D. /% WW b/b /37

Section 3, Tox. Branch (TS-769C)

DATA EVALUATION REPORT

~ STUDY TYPE: Dog Chronic Feeding TOX. CHEM. NO.: 900 AA

ACCESSION NUMBER: 263018 TOX. PROJECT NO.: 2195

- TEST MATERIAL: - Thiodicarb (Technical) -~
SYNONYMS: LARVIN

'STUDY NUMBER(S):  2100~126

T

SPONSOR-' The Institute of Env1rormenta1 Tox1cology, Tokyo, Japan

REGISTRANT Union Carb1de Agrlcultural Products Co., Inc., Research Tmangle Park, NC

TESTING E‘ACILITY° Hazleton r.aboratomes Amerlca, Inc., V1enna, VA

TITLE OF REPORT: "One-Year E‘eedmg Study in Dogs"

AUTHOR (Study Director): N.N. Hamada

REPORT ISSUED: April 16, 1986

CONCLUSIONS:

Dogs were fed diet containing thiodicarb technical material at concentrations
.~ of 0, 164, 487 or 1506 ppm for 1 year; based upon food consumptlon and body welght
determinations, mean dosage levels were calculated to be 0, 4.4, 12.8 and - .
38.3 mg/kg/day, respectively, for males ard 0, 4.5,.13.8 and 39.5 mg/kg/day for
females. At the highest dose, thiodicarb caused slight reduction in mean total
erythrocyte counts, -hemoglobin and hematocrit levels and inhibition of plasma, RBC
and brain cholinesterase act1v1ty. Although no consistent statlstlcally significant
ChE inhibition was demonstrated in the low or mid dose groups, reduced RBC ChE.
activity in mid dose females was found to be a potentially adverse treatment-related
effect. Relative (organ:body) weights of spleen and liver were significantly in-
creased in the high dose female group, although no correlative histopathologic al-
terations were reported. Thus, the NOEL based on ChE inhibition is approximately 4.5
mg/kg/day, while the NOEL for other effects is 12.8 mg/kg/day.

Classification: Core—Mmlmn
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A. MATERIALS:

1. Test campound: Thiodicarb, technical; Description: White powder
Ref. # HTS 4843AA, Purity 91.6%. Storage: frozen until used.

2. Test animals: Beagle dogs; Age: 29-33 weeks at initiation of study.
Weight: males~ 8.5 to 10.5 kg; females- 7.1 to 10.1 kg. Source: Hazleton
Research Products, Inc., Denver, PA, Quaranti’ne/Acclimation Period: 47 days.

B. STUDY DESIGN: . | |

‘1. Animal assigmment <. U

Animals were assigrned-i:audqnly to the following test gno.ipé:

Conc. 1in

Test - diet
Group ; (ppm) male female
1 Cont. ' 0

2 Low (LDT) 164
3 Mid (MDT) 487
4 High(HDT) 1506

A
A

2. Diet preparation

Diet was prepared weekly (one week in advance of - feedmg) Feed was ap-
parently stored at room temperaturze, as called for in the study protocol

(but not specified in the final report). Samples of treated food were
analyzed for concentration weekly during the initial four weeks of the study
ard at 4-week intervals after that. Stability for a 21-day pemod was deter-
mined prior to initiation of the study.

Results -

. Stability: Data were presented fram a dose rangefinding study in which the
target levels for thiodicarb in the diet were 109.5 and 3155.3 ppm. These
data showed no apparent reduction in test compound concentration in' the diet
at 21 days, however, conditions of- stonage were not specified for the blended
feed used in the stability tests or in the chronic study.

Concentrat1on/Hanogene1ty: Concentration and hamogeneity wére_ generally accept-
able, except for the mid dose diet at 32 weeks (1 sample reported at 90.5% of
target and the mean of 3 injections of a second sample reported at 76.4%).




3.

Purina Certified Canine Diet No. 5007 was available for 2 hours da“@’OES;? 3 4
water was available ad libitum. On days when blood samples were collect

for cholinesterase detemmination, except at 52 weeks, the food was available
until after the sample collection was campleted (reported as generally up to

4 hours of additional time).

Statistics - The following procedures were utilized in

analyzing the numerical data:

; Tests for hcmogenelty of variances and ANOVA (one—ta1led) and Dunnett's
t-test. (two—ta1led) All statlstlcal tests were evaluated at’ the 5% probablllty‘ 5

" level.

V'Quallty assurance was - cert1f 1ed by Frederlck G Snyder, D1rector, 0ff1ce of -

Quality Assurance (Hazleton) : GLP ccnpllance was assured by the study d1rector,

~N. N1ck1 Hamada.
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METHODS AND RESULTS-

Observations

Animals were inspected once daily for signs of toxicity and twice
daily for mortality and moribundity.

Tox1c1ty/Mortal1ty (surv1val)

No animals died pr1or to tern,unatmn of the study No treatment—

' related cl1n1ca1 s1gns were apparent._

Bodz we1ght
An1mals were we1ghed weekly throughout the study

No treatment—related body weight’ d1fferences ‘were. found. ,

Food and water consumpt1on- compound intake

Food, water and test compound consunpt ion were determined. Food

eff1c1ency was not calculated.

Mean test compound consumption was calculated to be 4. 4 12 8 and
38.3 mg/kg/day in low, mid and high,dose males, respect1vely, values for
females were 4 5, 13.8 and 39.5 mg/kg/day.

Water‘ consumptmn in the treated groups was comparable to that of

the controls throughout the study.

Statistically .significant reduct1ons (canpared to controls) in mean’
weekly food consumption occurred sporadically- in mid and high dose males.
Analysis of total food consumption over the 52-week perlod, however,
showed no signif 1cant treatment-related d1fferences.

Opht;halmologmal examinations

Performed on all animals prior to initiation of treatment and at
week 52.. Pupils were dilated using Tropicamide ophthalmic solution

" (1% Mydriacyl®, Alcon Laboratories, Inc.). Observations were made

using an indirect ophthalmoscope and a slit 1amp.

No treatment-related ocular changes were found.



5. Blood was collected before treatment and at 13. 26 and 52 weeks
for hematology and routine clinical analysis from all animals.

Samples for cholinesterase determinations were collected prior to
initiation (weeks -6, -4 and -3), at week 5 and at 13, 26 and 52 weeks.
For the cholinesterase determinations, dogs were allowed access to feed
until the time of sample collection, except for inadvertent withdrawal
of food approxmately 4 hours prior to blood collection at 52 weeks.

_The CHECKED (X) parameters were exammed.

- tol%z

- Hematocrit (HCT)*
Hemoglobin (HGB)*
Leukocyte count (WBC)*
Erythrocyte count (RBC)*
Platelet count* _
Blood Clotting Measurements
(Thramboplastin time)
(Clotting time)
X (Prothrambin time)

R R L

x

ML

Leukocyte differential count*
Mean corpuscular HGB (MCH)
Mean corpuscular HGB conc. (MCHC)
Mean corpuscular volume (MCV)
Reticulocyte count

"Heinz bodies

* Required for subchronic and chronic studies

As shown in Table 1, slightly reduced mean erythrocyte counts, hemo-
globin and hematocrit levels were found in high dose male and female groups
at 13, 26 and 52 weeks; the differences in these mean hematologic values were
found to be statistically 51gn1f1cant only with respect to the erythrocyte
c¢ounts and hemoglobln levels in high dose males at 13 and 26 weeks.
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b. Clinical Chemistry

KX XXX KX

X X

Electrolytes: Other:

x| Calcium* x| Albumin*

x| Chloride* x| Blood creatinine* (week 52 only)
Magnes ium* x| Blood urea nitrogen*

x| Phosphorous* x| Cholesterol*

x| Potassium* x| Globulins

x| Sodium* x| Glucose*

Enzymes - . . S x| Total Bilirubin*
Alkal1ne phosphatase L x| Total Serum Protein*
Cholinesterase# = Triglycerides
Creatine phosphoklnase* C Serum prote1n electrophores1s :
‘Lactate dehydrogenase
Serum alanine aminotransferase (also SGPT)* '
Serum aspartate aminotransferase (also SGOT)*
gamma glutamyl transferase . |x| Methemoglobin
glutamate dehydrogenase X

Direct bilirubin (weeks 13, 26 and 52)

Required ‘
Should be required for OP -

As shown in Table 2, plasma cholinesterase activity was s1gn1f1cantly
reduced in high dose males and females at 5, 13 and 26 weeks, and in low and
mid dose females at 13 weeks. Significant reductions in RBC cholinesterase
were found at 5 weeks in high dose females, at 13 weeks in high dose males and
mid and high dose females, and at 26 weeks in high dose females. Brain cholin-
esterase activity was reduced in high dose males (32% inhibition compared to
control mean) and females (28% inhibition).

Differences in other group mean blood analyte values occurred sporadically
and did not appear to be treatment-related. Increased mean alanine amino—
transferase values in mid and high dose males at 52 weeks were attr1butable to
elevated levels in 2 dogs in each of these groups.

\O



6. Urinalysis
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Urine was collected from water fasted animals at prior to treatment
(week -6) and at 13, 26 and 52 weeks.

The CHECKED (X) parameters were examined.

X X

x| Appearance* B X

‘x| Volume* (overnight) 1%

X] Specific gravity* X

x| pH - , , X
x| Sediment (microscopic)* |.

X 'Protein*'(albumin) ' X

A %

* Required for chron1c studies
° Not required for subchronic stud1es

Glucose*
Ketones*

‘Bilirubin*
‘Blood*

Nitrate

_Urob111nogen

Reducing substances

Urinalysis results showed no evidence of a treatment-related effect.

Sacrifice and Pathology -

All animals that died and that were sacrificed on schedule were subJect

to gross pathological examination and the CHECKED (X) tissues were
collected for histological examlnatlon.

were weighed.

The (XX) organs in addition

The tissues were preserved in 10% neutral- buffered formalin, embedded

in Paraplast®, and stained with H.&

{»<

KX XXX X RN

XX

‘X o
Digestive system "~ Cardiovasc. Memat.
Tongue - |x| .Aorta* \
.Salivary glands* xx|.Heart*
.Esophagus* x| .Bone marrow*
.Stomach* x| .Lymph nodes*
. Duodenum* x| .Spleen*
.Je junum* X| .Thymus*
.Ileum* Urogenital
.Cecum* xx| .Kidneys*t
.Colon* [x| .Urinary bladder*
.Rectum* xx| .Testes*t
.Liver*t x| Epididymides
"|x| Gall bladder* x| Prostate
x| .Pancreas* ' Seminal vesicle
Respiratory xx| Ovaries*t
x| .Trachea* x| .Uterus*/cervix
x| .Lung* x| Vagina
* Required

t Organ weights required

E.

>

[x

XX XX

Testes were weighed with epididymides.

drained.
brain stem.

Thyroid and parathyroid were weighed together.

XXNN;g‘

XX

X

»

Neurologic -

.Brain*t
" Periph. nerve*(sciatic)
Spinal cord (3 levels)* .
.Pituitary*

Eyes *
Glandular
.Adrenals* _
Lacrimal gland

Mammary gland*
.Parathyroids*t
.Thyroids*t
Other
. Bone* (sternum)
Skeletal muscle*

Skin*

All gross le31ons

and masses*

Liver was weighed with gallbladder
Brain weights included

AN
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a. Organ weight ' v

Organ weight data are summarized in Table 3. There were no statistically
significant differences between treated groups and controls with respect to
mean absolute organ weights or organ:brain weight ratios, although these values
for spleen and liver in female treated groups showed slight dose-related in-
creases. Relative.to body weight, values for these organs were significantly

increased (p £ 0.05) in the high dose females. No other treatment-related
effects on organ weights were found. S

‘b. Gross pathology -

Gross observations at necropsy revealed no apparent .treéltlr,lént-‘-rerl'éte'd of=
fects. | . N P : ' :

C.. “ Microscopic patho‘llogy‘

No treatment-related histopathologic alterations were apparent.

No—
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DISCUSSION:

Because of the relatively rapid reversibility of carbamate-induced
cholinesterase (ChE) inhibition, a critical factor in evaluation of plasma
and RBC cholinesterase inhibition is the time elapsed between administration
of the test compound and collection of samples for analysis. In the case of
thiodicarb, this is evident in the apparent "recovery“ of plasma and RBC
ChE levels in treated groups at 52 weeks which is presumed to be due to in~

~ advertent withdrawal of dosed feed several hours prior to bleeding. Ad-

ditional experimental evidence was provided 1n the present study, ‘in which -

2 high dose male dogs (Nos. 22998 and 22999) were serially bled (at the end
of week 22) prior to feeding and 0, 2, 4 and-6 hours postfeedlng, .and plasma/
RBC ChE results were compared.‘ The data reported were as follows.,

Interval Plaema ChE (umel/b)e ' RBC‘ChE‘

- No. 22098 . No. 22999 No. 22998 ,No. 22999
Prefeeding 1 10.2 . . 10.1 7.6 v T 12.8
Postfeeding (hrs): ‘ _ _ L

o 6.6 6.3 3.2 4.2
2 | 6.9 . 6.4 4.4 5.7
4 15 6.9 X 8.1
6 8.5 8.0 8.4 ' 10.8

Except for pOtential diurnal and analytical variability, these results
indicate that the maximum ChE 1nh1b1tory response occurred within 2 hours of
cessation of the feeding period. The feedlng period itself was 2 hours'
duration, and no specific indication was given as to when the dogs actually
stopped eating. It may.be further postulated that, since the dogs were con—-
ditioned to eat during a regularly scheduled 2~hour period, only minimal ad-
ditional consumption may have occurred during the extended period of food
accessibility on days of bleeding for ChE determinations. during the chronic

study. Since feed consumption was reported on a weekly rather than daily

basis, this reviewer cannot evaluate the effect of extended availability in
terms of additional consumption. Also, assuming all dogs could not have
been bled simultanecusly, it is questionable as to whether the durations of
these postprandial "lag" periods may have differed s1gn1f1cantly between

. groups.

It is this reviewer's opinion that, based on the data shown in Table 2,
thiodicarb caused potentially significant inhibition of ChE_activity not only
in the high dose group (i.e., plasma, RBC and brain levels in both sexes) but
also in the mid dose group (i.e., particularly with respect to RBC levels in
females).

S



005934

"UBSW TOIJUOD wWOlF QUSLIIITP ($0°0 ¥ d) AT3usoTryTudng «

’ ’ .9 9 9 9 9 .
¢y  wWE WS 91 0L . 10°L  s§'L §9° e e fer 8o
{6 2°6C  0°6E - .6L¥ yEL 9€l  ¥EL  S9L  8yS  eys  es's 2l
’ ’ ’ s 9 9 9 ’ ’ ’ ’ '
5 0y WS L6'C 00°Z  90°2 €8t  @t°L  ss6°  ees”  sle €2y
T R R 2 0°'St @M S'SL LSt ov9 ey esy 12t
’ ’ ’ ’ 9 9 9 - .9 s s s ’
09°c  26°C Wy el . oc't 82l el 6 bt ees el LIE
O T (T T I 2 TR S TR o1 TS T S UA TS B B T
’ ’ ’ e 9 9 9 9. 9 ’ s . 9
ey 2L Oy . Wh 280 vz WL 19U Elet 0L st
T T U TR N I TER S TR 34 W A TS Ui RPTA J B T
, Y . ,
’ ’ ’ K 9 9. 9. . y 9 s 9
we e 'y sel x N 26 €L . 1sT  s29°  Ies° oLt o082
I 96E . beE . L2y TV REL R WEL LML EU'S BLS  , 99°S - €5°9
’ s 9 ’ 9 9 . 9 9 e 9 s 9
0. 19°C  #8°C - ELC St Kt ez avL 69sT  p9st 1y s’
T %Iy CEr LB . 8N UM 9N USL e 669 'Y €579
’ 9 ' ’ 9 9 ' SR ’ s 9
690 6T el we TN T . el 1L £xXT W 109"
oV ZEY STty 9Ny PSL O EWL CWL ¥Rl OL'Y . 959 929 €Cy
J ’ s 9 9 9 9 2R TR ) K
WY o0y SEy - Se't ST ovt orL (U Wt §9° S8y £09°
USY 'Sk @Sk by B'SL ¥SL 9SL  L'SL 269 989 S6'9 069
N ,
X N " » y-T e TEmTesTe pTTTEY "
2 ”? (TR = 2 2 el ey 2 92 o -
e s == NI -----mooo- e T R | £ IS
v ¥I «
. o w9 e ‘ W o
(310dsx £pnys moay nwpmhmoxwv
I83X 8uQ

I0Y QIBJTIPOTY], pag 88oQ Uf SUOTIBULILISY3Q TBOTZOTOLBUSY paloaTag

g N
‘a's #dd 2°50S1
WY 4 :

"

‘0'S Kdé L 18y
RYM t

"

R $dd 0° 9t
KYM 4

"

‘0'S bdd 0
RYIN t

"

‘@'S - ®dd @-sost
U I v

" )

‘0°S udd L L8y
KV £

8.

‘0°S Hdd 0° ¥l
WY I e

N
‘9°S ¥dd 0
NV t

1AN
39vS00
0¥V 4n0Y¥9

*T ATV,



| | 005934
TABLE 2. Cholinesterase Activity in Dogs Fed Thiodicarb
For One Year

Dietary Plasma Cholinesterase Leveld at Week Brain Cholinesterase
%z;;% -3 . _5 13 _ 26 _52b 52 weeks
Males
0 (10.4)  (9.9) - (9.9) (9.2) (9.1) (7.5)
164 9 8 a4 80 80 107
487 91 85 . '83 89, 99 | 96
1506 - 97 -;:68*' 7% 71* 90 68*
Females . | “‘ |
0 (10.3) - (10.4)  (11.0)  (10.3)  (10.0) (8.2)
164 94 88 g% 89 - | 96 106
487 1,103_ _ ,_Qb g2* 90 102 98
1506 . 95 S e 67% 70% 93 72
RBC'Cholinesterase
o (8.6) (7.6) (8.9) (8.2) (9.0
164 106 101 87 95 97
487 107 88 73 94 91
1506 107 67 55% 79 - 82
Feﬁales
0 (9.1) (8.7) (9.3) (9.3) (9.2)
164 107 93 95 86 105 -
487 101 76 72% 82 99
1506 99 so% 57+ 68* 102

4- Control mean values, in parentheses, expressed in umol/g; values for treat-
ment groups are given in percent relative to respective control value.
Number of animals in each group = 6.

b-  Food removed approximateiy 4 hours prior to' blood collection.

~ Significantly (p < 0.05) different from control mean value.

>
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TABLE 3. Selected Organ Weight Datad

Dietary Absolute Weight (g) Relative Weight (Organ:Body)

Level (ppm) Body  Liver  Spleen LiverP Spleen
Males . |
0 Mean 10050 . 239 22.3 2.4 1 0.22
SD . 857 - 51 4.9~ 0.3 0.04
164  Mean 10467 256 22.9 2.5 0.22
R 'sD 493 26 1.8 0.3 10.01-
487  Mean 9967 236 32.1 2.4 -0.22
SD 689 15 5.0 0.1 - 0.04
1506  Mean 10133 254 23.9 " 2.5 0.24
SO 1417 51 3.1 0.2 0.03
Fema'le_s_ | _
0  Mean 9633 238 - 20.8 2.5 10.21
sD 1398 37 8.0 0.2 1 0.06
164  Mean 9183 261 23.8 2.8 0.26
D 995 . 41 6.9 0.3 0.08
487  Mean 9967 288 26.2 2.9 0.26
‘ s 792 32 4.2 0.3 0.03
1506 Mean 9483 290 31.4 3.1* 0.33*
sO 1083 50 7.3 0.4 0.07

a n= 6/ Sex/grwp .
b Drained gallbladder weighed with liver

* Significantly (p < 0.05) different from control mean

\
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DATA EVALUATiON RECORD-'
’ THIODICARB

- Teratogenicity Study 1n Rabbits

STUDY IDENTIFICATION: Rodwell, D. E. A teratology study in rabbits with
thiodicarb (project No. WIL-95002 by Wil Research Laboratories, Inc.,
Ashland, OH, for Union Carbide Agricultural Products Company, Inc.,
Research Triangle Park, NC; dated May 16, 1986.) Accession No. 263019.

APPROVED BY:

I. Cecil Felkner, Ph.D. - Signature: | \ (\_uf\,‘} ?\JJZZWVLI
Department Manager . oo IR ~
- Dynamac Corporation . Date: . . §-2 l"g’?
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CHEMICAL: Thiodicarb insecticide; Larvin; UC51762; dimethyl NN'
thiobis (methylimino) carbonyloxy bis ethan1m1doth1oate, ethanimido-
th1o1c acid; HTS 5833 AA.

TEST MATERIAL: Th'1od1carb' technical was described as a white powder
containing 93% active ingredient.

STUDY/ACTION TYP;: Teratogenicity’ study in rabbits.

STUDY IDENTIFICATION: Rodwell, D. E.. A teratology study in rabbits
‘with thiodicarb (project No. wIL-95002 by Wil Research Laboratories, .
. Inc., Ashland, OH, for Unifon Carbide Agricultural Products Company,
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7. CONCLUSIONS:

A. This study provides some evidence for establishing a NOEL for
maternal toxicity at 20 mg/kg/day based on minimal (but statis-
tically significant) reduction in body weight gain and food
intake reported at 40 mg/kg/day during the first week of treat-
ment. . Data from rangefinding studies should be submitted to
support the LOEL for maternal toxicity. We assess that the NOEL
for developmental toxicity is at least 40 mg/kg/day, the highest
dose tested in this study, the LOEL could not be established.

‘B. Th1s study 1s c]ass1f1ed ‘Core Supp]ementary. and may ‘be upgraded’
N fo]]owing submission and eva]uation of rangefinding studies

Itemva—fsee fdotﬁote 1. S

9. BACKGROUND: Dose levels for this study were reportedly based on two
’ dose rangefinding studies (WIL-95001) with pregnant rabbits dosed at
25, 50, -125, 250, and 500 mg/kg/day and- 1, 5, 10, 20, and
40 mg/kg/day. The results of these studies were apparently not

- submitted for EPA review.

~ Item 10--see footnote 1.

11. MATERIALS AND METHODS (PROTOCOLS)
A. ﬂgterials;gnd,Methods (See Appendix A for details.)

1.. Test Materials: Thiodicarb techn1ca1 was mixed da11y with
0.5% aqueous methylcellulose ‘to produce test mixture concen-
trations of 0, 5, 20, and 40 mg/mL. The dosing mixtures were
administered by gavage at a-volume of 1 mL/kg/body weight;
‘the dosage ‘levels were 0 (control), 5, 20, and 40 mg/kg/day.

2. Test Animals  and Experimental Methods: Sexually mature,

- virgin female New Zealand White rabbits were obtained . from
Hazleton-Dutchland, Inc., Pennsylvania. Upon arrival, these
animals were weighed, examined, individually housed, and then
acclimated for at least. 30 days. Environmental controls in
animal rooms were set at 67+3°F, 40% minimum relative
humidity, and a 12-hour 1ight/12-hour dark photoperiod.
Temperature and relative humidity deviated slightly and the
author reported that these deviations did not negatively
affect the validity of the study; actual temperature and

]Only items applicable to this DER were included.

A



humidity values were not reported. Animals were provided
with food and water ad 1libitum during the study; however,
only 150 g/day of diet were available to each an1ma1 dur1ng
the acc11mat1on period.

Following the acclimation period, animals considered to be in
acceptable health and weighing approximately 3-5 kg were
randomly selected, artificially inseminated, and injected with
human chorionic gonadotropin; the day of insemination was
.designated gestation day (GD) O. A total of 22 inseminated

females were random]y ass1gned to each of the four study,A
groups . -

Females weke_‘weighed on GD-O, 6, 12, 19, 24, and 29, Cand
dosed on GDs 6-19; dosages were. based on the most recent]y
obtained 1nd1v1dua1 body welghts 4

A11 surviving fema]es were k111ed -{by 1injection of T- 610'

- euthanasia solution) on GD 29 and subjected to thoracic and
abdominal necropsy. The number of corpora lutea was
recorded. Gravid uteri were weighed and examined. The
number, Tlocation, and status of implantation sites were"
determined. = The pregnancy status of uteri with no gross
evidence of implantation was determined by immersion in 10%:
ammonum sulfide solution.

Viable fetuses Were weighed and examined for gross external
abnormalities. Late resorptions were measured (crown-rump.
length) and discarded. Fetuses were examined for visceral
abnormalities by a modification of the method described by

~ Staples and internally sexed. Brains were examined through a
midcoronal ‘section. -Eviscerated fetuses were skinned, fixed, -
and stained with Alizarin Red S for ske]etal~exam1nation.

Mean materna] body weight body we1ght gain, . food consumpt1on.
fetal weight, number of- corpora lutea, 1mplantat1ons and

fetuses were analyzed by ANOVA and Dunnett's test. The number
- of 1itters with variations and malformations were compared by
Fisher's exact test. The number of resorptions and dead
. fetuses were compared by the Mann-Whitney U-test. Fetal sex

ratios were compared by Chi-square test with Yates' correction
factor

12. REPORTED RESULTS:

A.

Test Material: The methods used for chemical analyses of dosing

preparations were apparently validated using a reference standard
(HTC 3801 AA) of 97.66% purity. Results of these analyses
indicate that the concentration and homogeneity of the prepara-
tions were acceptable.
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Maternal Effects: One female from the 20-mg/kg/day group died on
GD 17; three females in the 40-mg/kg/day group died on GD 14, 17,
and 19. respectively. Necropsy findings for these animals suggest
that their deaths were caused by aspiration of the dosing prepara-
tions, and not a result of compound-related effects. Maternal
clinical signs for the dosed groups were comparable with controls.
The author noted various signs (including hair loss, soft stool,
decreased defecation, etc.) 1in females from all. groups. One
control female aborted on- GD 22; no other abortions were reported

‘Maternal body weights for the 5- and 20~mg/kg/day groups - were
_comparable with controls; however, body weights for the 40-mg/kg/ -
day group were slightly (but not significantly) reduced from
GD 6-29 (Table 1). The body weight. .values for this ‘group ‘were .
affected by a 637 g body weight loss in animal No. 3901: this -
animal had fatty liver changes not noted in other animals 1n this
group. Animal No. 3890, also 1in this. group lost 393 g during,
GD 6-29; this animal showed evidence of non-lethal aspiration of
dosing .m1xture, ‘enlarged heart, “and white nodules on 1lungs
observed at necropsy. Body weight gains for females in this
group were also reduced (sign1f1cant]y for GD 6-12) when compared
with controls (Table 1). ,

- Food consumption changes were consistent with the effects on body
- weight; food intake for animals in the 40-mg/kg/day group was
‘reduced when compared with controls (significantly during GD 6-12)
after the initiation of dosing (Table 2). Food consumption for
the 5- and 20—mg/kg/day groups was comparab1e to that of controls.

No compound-related effects were ev1dent from necropsy f1nd1ngs
of -surviving females in the dosed groups :

Develogmental Effects: Gravid uter1ne weights showed a mild,
progressive decline with increasing dose (Table 3); however, none
of the values were significantly different from control.. No
adverse compound-related effects were noted for the numbers of
corpora lutea, resorptions, implantations, and viable and dead
fetuses. The percentage of male fetuses was comparable among all
groups. - : ‘ .

Fetal body weights at 5 and 20 mg/kg/day were comparable with
controls; however, body weights were slightly (but not signifi-
cantly) reduced at 40 mg/kg/day when compared with controls. The
author stated that the group mean fetal body for the 40-mg/kg/day
group was-comparable to their historical control value.

No external, visceral, or skeletal malformations were reported
for fetuses in the 40-mg/kg/day group (Table 3). Malformations
- (brachydactyly, adactyly, hydrocephaly, and skull, rib, and
vertebral malformations, etc.) noted for fetuses in the control
and 5- and 20-mg/kg/day groups were considered incidental. No
compound-related effects were reported for the incidence or type
of deve]opmenta] variations.

2\



Effects of Thiodicarb on Materna] Body we1ght
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TABLE 1. and Body Weight
Changes in Rabbits '
Gestation Dosage (mg[kg/day)
Day Study Event 0 5 20 . 40
Mean Body Weight (g2SD) |
0 Insemination 3796:314 37024289 ".3757+zaa' 37244322
6 Start Dosing 3863:329 ”_,38]6¥259: 383320 57511299_’_ ' ,
12 39571325'_ 3930+273 39341318 ' 3aistséo
19 4047336 40152172 4021323 18774402
29 Termihation' 4117464 4092:306 .~ 4189:375 38961446
Gestation A-_ _Dosage (mﬁ?kg/day)
Days Study Period 0 5 20 40
Mééh Bodyrweight;Change (gtsﬂ)
0-6 Predosing 67+166 - 1144133 814127 634141
6-12 | 94463 114158 97879 29t35*
6-19  Dosing 185492 199116 2114108 1134169
19-29 Postdbsing 82+210 785153 - 168+14] - -20£192
0-29  Gestation 3824269 390£240 184+361

446+213

*Significantly different from control value (p <0.05).



TABLE 2. Effects of Thiodicarb on Mean Maternal Food
Consumption in Rabbits (g/kg/day)

Gestation Dosége (mq/kg/day)
Day ‘ 0 5 20 ‘ 50
0-6 37410 34x7 331 3348
6-12 _‘.’46«._#5": | Lasa asss 4185%
6-19 436 4387 435 aass
S 19-29 f»z'e'ﬂb" - ,30£8 B | a3 25412
0-29 = 36't767 366 3745 V'33148.

*Significantly different from control value (p 50.055.

005934
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'TABLE 3. Effects of Thiodicarb on Developmental Parameters

in Rabbits

Dosage (ma/kg/day)

0 5 20 40
No. females .
Inseminated . 22 22 22 22 .
- Aborted o1 0 0 0
- Died 0 .0 1 -3
Nongravid _ g -3 1 0 - 4
With resorpt1ons only -0 1 A EE Qo
No. litters examined 18 21 21 15
Mean per litter o o :
No. -corpora lutea 10.7 10.8 10.7 ©  11.3.
No. ‘implantations 8.1 . .8.3 . 7.0 1.5
No. viable fetuses 1.7 7.5 6.5 - 6.9
No. dead fetuses 0.0 - 0.0 0.0 - 0.0
No. early resorptions 0.2 0.5 0.4 0.5
No. late resorptions 0.1 0.2 0.0 0.1
% Postimplantation loss? 5.3 13.0 10.4 8.1
% Male fetusesd . 45.4 43.6 42.6 1 42.9
Gravid uterine weight (q) 466.5 440.9  400.7 387.2
Fetal body weight (g) 42.7 41.8 .44.0 39.6
‘External malformations
% Fetuses affected 0.7 0.6 0.0 0.0
% Litters affected 5.6 5.0 0.0 0.0
Visceral malformations _
% Fetuses affected | 0.0 0.0 2.2 0.0
% Litters affected 0.0 0.0 15.0 0.0
Skeletal malformations ' ’
% Fetuses affected 1.4 2.5 3.6 0.0
% Litters affected 11.1 20.0 20.0 0.0

aCalculated by .the reviewers from avaﬁlableudata.



13.

14.
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STUDY AUTHOR'S CONCLUSIONS/QUALITY ASSURANCE MEASURES:

A. The study author concluded that 40 mg/kg/day thiodicarb produced
maternal toxicity. No evidence of embryo/fetotoxicity (including
teratogenicity) was noted at 5, 20, or 40 mg/kg/day.

B. A quality assurance statement was signed and dated May 16, 1986.

REVIENERS' DISCUSSION AND INTERPRETATION OF STUDY RESULTS.

- A, Test Mater1a1 ' Resu]ts from chemical ana]ysis of dose prepara—

tions indicate that the concentrations of the test material were .
acceptable for all ‘dose Tevels; in addition, analyses.'of. samples
obtained' at three different times during the study 1nd1cate that
the preparat1ons were homogeneous .

B. Maternal Effects: ane female in the 20-mg/kg/day group and three
females in -the 40-mg/kg/day gqroup died during the gestation
period. Necropsy and histopathologic findings suggest that these.
deaths. were related to the gavage procedure and not due to ‘the
test material. No  compound- re]ated effects on clinical s1gns or
mortality were reported.

Minimal but stat1st1ch]y significant reductions in materna] body
- wefight gain and food consumption during the first 5 days of

dosing at 40 mg/kg/day may be 1indicative of compound-related

effects. Data from rangefinding studies may be useful in

substantiating this assessment. We assess that dosage levels of

5 and 20 mg/kg/day were not toxic to pregnant rabbits. Necropsy

findings conducted at study termination (GD 29) were comparab]e
- for dosed groups and contro]s

C. Developmental Effects: No compound-related effects were apparent

on pregnancy rates, abortions, total litter resorptions, or the
‘numbers of corpora lutea, implantations, resorptions, 1live
fetuses, and fetal sex ratios. :

We assess that mild, nonsignificant decreases in gravid uterine
weight noted in the 1low-, mid-, and high-dose groups and the
nonsignificant reduction in fetal body weight in the high-dose
group were not indicative of compound-related toxicity.

No malformations were reported for fetuses in the 40-mg/kg/day

group. Several external, visceral, and skeletal malformations

(brachydactyly, adactyly, cardiac and/or great vessel malforma- -
tions, hydrocephaly, and rib, skull, and vertebral malformations,

etc.) were reported for the 0-, 5-, and 20-mg/kg/day groups. The

fetal and 1litter incidences of several of these findings (heart

and/or great vessel, rib, and skull malformations) appear to be

elevated at 20 mg/kg/day; however, the absence of similar

findings at 40 mg/kg/day " suggest that these effects may not

necessarily be compound related.

5
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No external variations were reported for fetuses in any dose
group. Several visceral and skeletal variations were noted at
all levels, but no clear pattern of dose relationship was
apparent; therefore, we assess that these findings were
incidental.

Item 15¥-see footnote 1.

a

16. CBI APPENDIX: Appendix A, Materials and Methods, CBI pp. 4-11.°
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APPENDIX A
Materials and Metho_ds
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Page is not included in this copy.

Pages ;X through 3 LIL are not included.

The material not included contains the following type of
information: ,

Identity of product inert ingredients.

Identity of product impurities.

Description of the product manufacturing process.
Description of quality control procedufes.
Identity of the source of product ingredients.
Sales or other commercial/financial information.
A draft product 1label.

The product confidential statement of forfiula.
Information about a pending registration action.

55 FIFRA registration data.

The document is a duplicate of page(s) ‘ .

The document is not responsive to the request.

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.




005934

' APPENDIX II.

TOLERANCE ASSESSMENT SYSTEM SUMMARY REPORT
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